Atomic Structure Review
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Modern Quantum theory
* Electrons exist in regions or zones
 Those zones have sublevels




What Is Quanta?

Energy Levels:

n=5 (highest)
n=4

n=3

n=2

n=1 (lowest)

Quantum — amount of
energy required to
move an electron from
enerqgy level to enerqy
level

Energy levels become
closer




Principle Energy Levels (n)

Principle quantum numbers (n)

correspond to rows In Periodic Table
n=1, 2, 3,4, etc

In order of increasing energy levels




Atomic Orbitals 2 s, p, d, f

s (1) (total 2e- fit)
Alkali Metals and Alkaline Earths

Px, Py, Pz (3) (total 6e- fit)
Representative Elements

dxy, dxz, dy?, dx?, dx%y?, dz* (5) (total 10 e- fit)
Transition Metals

f(7) (total 14e-)
Lanthanides and Actinides
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Electron Orbital Shapes:
http://winter.group.shef.ac.uk/orbitron/ great visual
for the 3D nature of electron orbitals. Provides clear
Images of everything from the 1s orbital to
hybridized orbitals.




Summary of Principle Energy
Levels (n), Sublevels (£), and

Orbitals (m),)

Principle Energy Number of Type of
Level Sublevels Sublevels

1 1s (1 orbital)

2 2s (1 orbital), 2p
(3 orbital)

3s (1 orbital), 3p

(3 orbital), 3d (5
orbital)

4s (1 orbital), 4p (3
orbital), 4d (5 orbital),
4f (7 orbital)




Periodic Table with Quantum
Numbers

s IVA VA VIA VIIA




Electron Configurations

The ways which electrons are arranged
around the nuclei or atoms
Fill from lowest principle energy level to highest
Fill in one sublevel before next
2 electrons fill an orbital




3 Rules for Orbital Box Diagramsz::*

Aufbau Principle — electrons enter orbitals of
lowest energy first

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, 6p

Pauli Exclusion Principle - An atomic orbital may
describe at most 2 electrons with opposite (anti-
parallel) splns
151_L ZSAL 2p1
Hund’s Rule — When electrons occupy orbitals of

equal energy, one electron enters each orbital until
all orbitals contain one electron with parallel spins
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n=1 )@ The 1 S orbital is in the n=1 energy level

Filling
Order of
Orbitals

VI A
HIA IVA Vai—lA VIA is
7o) |
NEL
35— 2 X
T (34) . 1p -
SJ > 4d > 51"’ >
508 |- 3d > op T
s 6d
7 T >
Af
“+




Electron Configuration
Notation -

45l

4 tells us the Principle Energy Level (n)
or Row on the periodic table

s tells us the Sublevel’s Shape (¢) or
block on the periodic table

1 tells us the Number of electrons Iin
that sublevel (m,) or the_Column within
the block on the Periodic table




Spectroscopic Notation
Full electron Configuration

Read periodic table like a book (left to right, top
to bottom)

Once a sublevel is filled right is down and move
to next sublevel

Helium (Z=2) 1s°
Lithium (z=3) 1s22sl
Scandium (Z=21) 1s22s%2p®3s23p®4s23d*




Condensed or Abbreviated
Notation (also called Noble gas
notation)

1. Find previous noble gas before element

2. Write symbol of noble gas in brackets and
write any remaining sublevels after it

Lithium (Z=3) Full = 1s%2s?
Abbr. = [He] 2s

Sc (Z=21) Full = 1s%2s522p®3s523p4523d1
Abbr. = [Ar] 4s23d?




Electron Configuration for ions &g

Magnesium +2 (lost 2e-, now only has 10e-)
Mg*? 1s? 2s? 2p°

Iron +3 (lost 3 e-, now only has 23e-)
Fets 1s22s?2p®3s?3p® 4s2 3d3

Chlorine (gained 1e-, now has 18e-)
Clt  1s22s2 2p®3s23p°




n=1 )@ The 1 S orbital is in the n=1 energy level
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